Development of the trochlear nerve: loss of axons during normal ontogen.
Development of the trochlear nerve from day 11 of incubation through hatching was studied in white Peking duck embryos. Counts of fibers from the electron micrograph montages indicate that initially there is an abundant collateral sprouting which roughly coincides with the time of neuromuscular contacts, suggesting some sort of interaction between the developing nerve and the periphery. The maximum number of trochlear cells and fibers is present on day 12. Average cell and fiber counts on this day are 2325 and 47,386 respectively. Assuming all cells send their axons into the nerve and that all cell bodies are present within the trochlear nucleus, the ration of cells to fibers is 1:20. Average cell and fiber counts at hatching are 1338 and 1506 respectively. Thus, losses of approximately half the trochlear cells and of 97% of the fibers occur during normal development. Degenerating cells and fibers are first observed on day 13. Degeneration involves both the myelinated and the unmyelinated axons. The actual number of degenerating fibers which were observed, however, was very small compared to the number of fibers lost during development; thus, it is suggested that, in the majority of cases, fiber loss is perhaps via retraction of axon collaterals. In general, cell death slightly precedes axon loss, which suggests that the direction of the degeneration is from cell body to the axon. A cell/fiber ratio of approximately 1:1 is first observed on day 18 and remains so thereafter. Indirect evidence is discussed, suggesting that at least some cells which die during normal devleopment had sent their axon into the nerve prior to their death. Whether these axons make meaningful connections with the muscle is uncertain.